AML at older age: age-related gene expression profiles reveal a paradoxical down-regulation of p16INK4A mRNA with prognostic significance.
Acute myeloid leukemia (AML) has a different clinical and biologic behavior in patients at older age. To gain further insight into the molecular differences, we examined a cohort of 525 adults to compare gene expression profiles of the one-third of youngest cases (n = 175; median age 31 years) with the one-third of oldest cases (n = 175; median age 59 years). This analysis revealed that 477 probe sets were up-regulated and 492 probe sets were down-regulated with increasing age at the significance level of P < .00001. After validation with 2 independent AML cohorts, the 969 differentially regulated probe sets on aging could be pointed to 41 probe sets, including the tumor-suppressor gene CDKN2A (encoding p16(INK4A)). In contrast to the induced p16(INK4A) expression that is associated with physiologic aging, p16(INK4A) is down-regulated in AML samples of patients with increasing age. However, this was only noticed in the intermediate- and unfavorable-risk group and not in the favorable-risk group and the molecularly defined subset "NPM1 mutant without FLT3-ITD." Multivariate analysis revealed p16(INK4A), besides cytogenetic risk groups, as an independent prognostic parameter for overall survival in older patients. We conclude that, in addition to altered clinical and biologic characteristics, AML presenting at older age shows different gene expression profiles.